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SANITARY DISTRICTS IN THE ANALYSIS OF 
PAL MORTALITY AND MORBIDITY 


Prot 


RoBERT 


Part | 


HE object of the health movement, 


THe ARGUMENT 
stated in briefest please, is to 
lengthen and strengthen human 
the 
action, the factors which cut short or 
the 


must 


To clear way for effective 


weaken lives of men. women or 


children be carefully analyzed 


and must be clearly understood. If 
the urban environment, the industrial 
hanges, the coming of various foreign 
peoples bring new dangers to health 
and safety, these should become the 
objects of investigation 
Health and safety 
fundamental considerations in locating 


Jad 


conditions, mn 


have not been 


or building our cities housing, 
dangerous working 
idequate sanitation, have cost thou 
sands of lives each vear, but the flow 
been turned 


of population has not 


back from the city. It is the function 
of the health 
the modern city 
market 
healthy 


vhich to live as well as 


movement to make 


more than a labor 


and a place of business—a 


and comfortable place in 


to work To 
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MIUNICI- 
DATA. 


E. 


HADDOCK, 


FOR SANITARY Dusrricts 


accomplish this aim, more exact data 
should the 


effects of the urban environment in its 


he recorded concerning 


Various aspec ts Kvery addition to our 
eals the lack of 


the existence of 


knowledge re\ prope r 
selfish 


exploitation and the absence COT Oop r 


adjustment, 


ation for the common welfare. 


THe Cr Heattu LABoratrory 


lth laborat It is 
and 


scientist 


control people 


impossible 

environment as the natural 
controls the substances with which he 
experiments tn his laboratory Never 
theless, it is possible to investigate the 
variety of conditions that affect health 
and satety, to modify or control the 
ior 


the effects 


factors which seem responsible 


had results and to observe 


of these changes upon the mortality 


and sickness of the community 


The health movement invol 


ves scien- 


tific investigation and experiment in 


a broader than standard tests 


SCTI SE 


( » nirversit 
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in laboratories for milk and water or 
for the detection of disease. Before 
the health official is spread the great 
variety of factors which, in the modern 
city, affect, in varying degree, the 
welfare of the people. Many nation- 
alities live under different conditions of 
housing and sanitation. Various oc- 
cupations show different degrees of 
risk to health and safety. Housing 
and sanitary conditions vary from the 
worst to the best. Records of death, 
sickness and injury furnish the health 
department with an excellent measure 
of the varying influence of these 
different factors. Records of the 
physical examination of school chil- 
dren furnish evidence for or against 
the environmental and hereditary 
influences to which they have been 


subjected. 


Work or Orriciats 
Be Guipep sy VITAL 


The health departments of our 
American cities have scarcely begun to 
utilize their vital statistics. Therefore, 
it is not strange that the unit of area 
covered in the analysis of these records 
has not received adequate considera- 
tion. It is recognized in sanitary 
science that vital statistics, properly 
analyzed, furnish the guide to the 
discovery of bad conditions and their 
causes. Again, the success or failure 
of a remedy devised by the sanitarian 


is tested by a new record of the facts. 

It is for the more effective use of vital 
statistics in assisting health practice 
and administration that this paper 
pleads. The health budget of our 
large cities involves the expenditure of 
millions of dollars each year. There- 


fore, in the interest of maximum 
results in lives saved and strengthened, 
it is important that the health officials 
possess exact knowledge of mortality 
and morbidity in every part of their 
field of activity. Effort and expendi- 
ture may then be directed to the 
places where the need is greatest, and 
where the largest results are likely 
to be achieved. 

No effort will be made in this paper 
to emphasize the short-comings of 
municipal vital statistics in the 
United States in reference to the 
details of the analysis, by age grouping, 
race, occupation, cause of death, ete. 
These detailed criticisms and com- 
parisons with foreign practice are 
carefully presented in a paper, familiar 
to you, by Dr. Frederick L. Hoffman, 
before the 15th International Congress 
on Hygiene and Demography, at 
Washington, in 1912 (Transactions, 
Vol. 6, pp. 118-130). The situation 
is not essentially different at the pres- 
ent time. The area of analysis is our 
chief concern in the present discussion. 
In most American cities it is too in- 
elusive. Vital facts are tabulated and 
summarized by political or adminis- 
trative divisions, the borough, ward or 
assembly district. Crude death-rates 
are presented for an entire borough 
or at best by separate wards. Sick- 
ness data are rarely analyzed at all. 
The area of analysis includes, in most 
cases, conditions that are too dis- 
similar. Both good and bad housing 
and sanitary conditions are found 
within the given area. Different oc- 
cupations are carried on in different 
parts of the district and several 
nationalities make up the aggregate 


—T 
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population. In one part of the area 
health conditions may be very vood, 
in another part the conditions may be 
very bad To a mortality or 
morbidity rate per 1,000 of the entire 
population of the ward or borough 
shows nothing that is true. /f re) 

ents neither good nor bad health con 
dit ne ace uratel /. /i conceals the 
nditions through the inclusion of the 
hest and thus deceive s, at least thre thlie. 
Such a rate is of no value for practical 
use by the sanitary authorities. The 
wide variations in mortality, in differ- 
ent parts of such an area, 7. e., a ward 
ol New York City, will be given in 
detail later in this paper A policy of 
efficiency demands accurate informa- 
tion which will not conceal the true 
health situation in any part of the city. 
The facts are needed to arouse publie 
opinion to support health policies in 
specific areas. For an accurate under- 
standing of Causes of death and illness. 
vhich preliminary to action for pre- 
rention, the vital facts are needed Jor 
narrower, more homoge neous areas. 

The unit for tabulation and analysis 


uld be a sanitary area, with relatively 


homogeneous conditions It should be 
permanent in order that frequent 
comparisons may reveal changes in 
health facts in relation to changes in 
population, sanitation, housing, oc- 
cupation, intelligence, medical and 


It should be 


small enough to insure as much 


prey entive agencies, efi 


similarity as possible in the chief 
conditions which affect health, but 
should include enough population to 
render accurate for statistical purposes 
the rates of mortality and morbidity. 


The minimum number of people 


necessary tor the calculation oft 


reliable death-rate, according to the 
categories of age, color, sex, nationality, 
cause, which are considered 
essential, is a statistical problem lor 
discussion this meeting. ‘This 
decision should govern the minimum 
size of the district 

The sort of analysis just suggested 
and the criticisms advanced by Doctor 
Hoffman, in the paper referred to 
above. really point to a function of the 
Bureau of Records vers different 
from the present and much broader 
in scope The reeords, up to the 
present time, have not been adequately 
utilized for scientific and practical 
purposes by the various health depart 
ments of the United States It means 


adding lo thre function record the 


function of research, but always keeping 


in mind the aim of the health officer 

to throw light upon the causes of ill 
health—and always seeking to aid the 
official in accomplishing his aim and 


testing his success 


SoME SpEciric USES OF THE SANITARY 
Districts For Herattu ADMINIS 


rPRATION 


l. The Study of Infant Mortality 
The person who seeks to understand 
and control the causes of infant 
mortality and morbidity does nol 
care to know the rate for an entire 
borough or ward. The possible factors 
are all too dissimilar in this area, and 
the favorable and unfavorable in 
fluences are hopelessly mingled 
Where is the rate high, and, in this 
particular section of the city, what is 
the condition of the milk supply, how 


does the housing and sanitation com 
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pare with other sections, what is to be 
learned concerning the intelligence 
and income of the families, the 
nationality and work of the mother, 
ete. Knowing these facts for com- 
paratively narrow areas and comparing 
them may show the causes at work 
to produce either a low or a high rate. 
In the experimental stages of the 
location of milk stations, they were 
established where the need was great 
as estimated by a survey of the im- 
portant factors unfavorable to the 
health of infants and where the rate of 
mortality was known to be high. The 
purer milk dispensed at the station, 
the instruction of the mothers at the 
station and in their homes, the medical 
care of the babies, and the improved 
sanitation as a result of the station’s 
activity, reduced the number of infant 
deaths and prevented sickness. The 
vital facts of this little community 
showed the milk station to be a success- 
ful experiment. The intimate knowl- 
edge of the factors unfavorable to the 
health of infants in that part of the 
city should become a valuable asset 
in the campaign of prevention. Each 
new record of the vital facts measures 
the progress of the movement. If 
the rate is calculated for the entire 
ward or borough, the establishment of 
milk stations will result in a reduced 
rate, and vet some very bad conditions 
in certain parts of the ward may be 
concealed by the very good conditions 
in other sections. To average results 
over wide areas with heterogeneous 
conditions is always dangerous and 


likely to mislead. 
The calculation of an infant mor- 
tality rate over smaller areas involves 


the tabulation of births in these same 
areas. This record would facilitate 
a study of variations in the birth-rate 
and their significance. 
Death and Sickness or Disability —The 
mortality or morbidity rate from 
tuberculosis for a borough or a ward of 
a city is not significant to the in- 
vestigator of causes or to the health 
department whose business is to 
prevent. It is important information 
if a high rate in a certain section be 
found associated with bad housing, 
dangerous occupations, or inadequate 
facilities for the care and supervision of 
advanced cases. In this case, also, 
if rates are calculated for too wide an 
area, the conditions most dangerous 
may be partially concealed by the 
showing of the best sections. Although 
it is recognized that tuberculosis is an 
occupational disease, our city health 
departments, in their published re- 
ports, throw no light on the relation of 
deaths to occupation. The mass. of 
morbidity data recorded in hospitals 
and in tuberculosis clinics concerning 
the victims of this disease is not 
analyzed, as a rule, with a view to 
showing the relation to living or 
working conditions or to nationality 
or race. 

3. The Relation of Housing to Health. 

It would be readily admitted by all 
that the type of dwelling and the 
number of occupants have a_ very 
close relation to health. con- 
struction, ventilation, sunlight and 
sanitation are fundamental; in use, 
the number of persons per room and 
their intelligence and habits are im- 
portant. The health departments in 


2. The Study of Specific Causes of 


| 
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the United States have practically no 
data concerning the relation of room- 
overcrowding to health. The exper! 
ence of European cities, where such 
data are recorded and analyzed——for 
instance, the city of London or the cits 
of Leipzig—shows an increasing death- 
rate with the increase of the proportion 


of overcrowded dwellings. This is 
especially true of infant deaths and 
consumption. The report of the 
special housing committee of — the 


Boston-1915 movement.—issued in 


1910 (p. 18)—attributed much disease 
and mortality to the congestion of the 


North and West Ends, 


than 


where the rates 
elsewhere. The 
the effect of 
housing on health is difficult because 
of the 
but an 


were higher 


problem of measuring 


many other factors involved, 


intensive study over com- 
paratively narrow areas and the com- 
parison of these results would probably 
vield valuable information which would 
furnish strong support for a movement 
for city planning and for stricter build- 
ing regulations. 

t. The Control of Contagious Diseases 

Isolation in special hospitals and 
the 


control 


by quarantine in the homes are 
employed to 
The 


or morbidity rate for scarlet 


two methods 


contagious diseases. mortality 
fever, 
calculated for the entire city or a 
the health 


official complete information as to the 


borough, does not give 


situation. The larger area may make 
a favorable showing and yet there may 
exist serious need for another conta- 
gious disease hospital more accessible 
to certain sections. To bring out 
this need, analysis of the facts con- 


cerning contagious diseases should be 


~) 


made over harrower areas, In soTne 
sections of the citv the population may 
be so dense that quarantine in the 
ineffective This be- 
peril to the health of the 


Such danger spots should 


homes is very 
comes a 
entire city 
he detected, 
hospital must be employed for isolation 
the 


contagious 


and, if necessary, the 


To bring out significance — of 
the 


rate analysis for narrower areas would 


Variations in disease 
prove very helpful 

5. The Study of Vital Facts Acco 
to Nat Race It is of the 
utmost measure the 
effects of 
the health of immigrants, or the 
effects of the the 
health of the colored people as they 
flock to the both North 
South It is not enough to calculate 
the death-rate 


Negroes, Italians or Jews in the entire 


rding 
onality or 
importance to 
environment 


the new upon 


urban life upon 


cities, and 


from tuberculosis for 


city. They may be susceptible to the 


disease or comparatively immune 


from it because of conditions from 
because of 


the 


hand, they may be affected by the new 


which the have come or 


racial characteristics. On other 


surroundings—where and how they 
live, what occupation they follow, 
their ignorance, and their changed 


Different 
mortality and sickness rates should 


habits and manner of life. 


be analyzed in connection with the 


varying environmental — influences 


Some of the differences in health 
attributed to race may be accounted 
for by the environment—a_ factor 


more capable of modification in the 
campaign to improve health. 
The need for more intensive study 


over smaller areas of the facts concern- 
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ing sickness, disability and death has 


become imperative for the health 


departments, especially of the larger 


cities where conditions ure so complex. 


Part Il. War Has Been Done IN 


With knowledge and efficiency, effort 
and funds may be concentrated where 
they are most needed and where they 


will vield the largest returns. 


rok Unirep States Towarp Estas- 


LISHING SANrrary Districts. 


1. Work of Dr. John S. Billings at 
the Kleventh Census. Under the 
direction of Doctor Billings, who was 
in charge of the Vital Statistics of the 
Eleventh Census, several special re- 
ports were issued, presenting detailed 
studies of the vital facts of some of the 
larger cities. These reports included 
features which were new in census 
work. The most interesting departure 
from former practice was the sub- 
division of these cities into sanitary 
districts and the analysis of the vital 
facts in relation to the immediate 
surroundings, among different races 
and classes of people. 

Taking the older city of New York 
Manhattan and Bronx boroughs) as 
an illustration, the twenty-four wards 
were subdivided into 114 districts, 
varying in size from 23 acres in the 
downtown section to 8,474 acres in the 
sparsely settled Bronx, and in popu- 
lation varying from less than a 
thousand to over fifty thousand (see 
map). The boundaries of the dis- 
tricts were fixed with the advice of the 
local health and police authorities, 
and “with reference to topographical 
features and character of habitation 
and of residents.” For the calculation 
of mortality rates the mean population 
for the six-year period, ending May 31, 
1890, was used as a base, and the 


deaths were compiled from physicians’ 


certificates filed with the health de- 


partment during the same period. 
Rates were calculated for each sani- 
tary district, for the entire population, 
and according to color, nativity, and 
limited age grouping (under 5 years), 
and for certain important causes of 
death, 7. ¢., diarrheal diseases, con- 


sumption, typhoid fever, etc. 


MANHATTAN 
WARDS ano SANITARY OFSTRICTS 


SPECIAL REPORT ELEVENTH CENSUS 


‘ 
TAL STATISTICS OF NEW YORK ane ~ 


\ 
| | 
|  \ | 
| | 
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Maps were made of the city showing, 
bv degrees of intensity of the shading, 
the variations in these rates among the 

arious districts There was. included 
the the 


facts, a somewhat detailed description 


in report, with mortality 
of each sanitary district, setting forth 
of 


living per acre per dwelling and per 


area, number dwellings, persons 


family, together with a brief account 
of the character of the population and 
the uses to which the land was devoted, 
residence, business or 


The 
the 


whether for 


park space. death-rates were 


in the influence ol heredity iis derv ed 


from the mother. Comparisons were 


drawn between the significant rates 
for the speci district and for the 
city “as a whole 


The following table, compiled from 


the special report of the Eleventh 
Census on the Vital Statistics of New 
York and Brooklyn, will show the 
need of narrower areas than ward 
units for the analysis of mortality 
data, and, at the same time, will 


suggest some of the difficulties involved 


The 


in working out sanitary districts. 


calculated for two age groups, 
under 15 years and 15 years and over, Sanitary districts of a single ward, the 
according to the birthplace of the twenty-second, in Manhattan, are 
mother, in the effort to show variations shown 
rABLE I 
MEAN ANNUAL DEATH-RATES, INCLUDING STILLBIRTHS, FOR THE SIX-YEAR 
PERIOD ENDING MAY 31, 1890, FOR SPECIFI AREAS OF THI rWENTY 
SECOND WARD, MANHATTAN 
Popula Deatl Deatl i Ly rate Dea 
Popula m ot rate ol of whites rate 
I district 1 of istrict entire under 5 harrheal fre . 
district le popula ears of liseases t 
t 1890 irs tion per age per 1M 
1.000 1.000 100.000 100.000 
Wa 1.480 1353.87 16.110 260 74 18 
\ 116 22 027 15 137.14 SS 72 
B 104 697 29 66 20 206 S89 14.98 60 02 
104 14,262 697 05 164.82 147.98 21 88 
75 10,007 1.301 37 . 89 146.79 $29.14 1 $51.14 
I 92 23,886 2,455 27 . 94 127 86 252.01 13.06 25 WO 
I 92 9.844 545 22 95 143.77 152.87 18.64 272.18 
sO 10.237 1.504 ‘tel 117 00 0.48 00 
H 116 6,457 25.07 329 70 11.37 216.01 
90 10,467 1,069 21.15 114.49 187.62 12.27 210.42 
h OF 258 9 23 61.99 $9.16 15.13 19.16 
I 147 2,343 227 23.65 103.56 180.14 15.66 203.638 
M 4.628 10.47 70 27 79 31 11.90 103.10 
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\ vlance at the above table will 
reveal the wide variations in the 
rates for various parts of the same 
ward The rates for the entire ward 
do not measure conditions with suf 
ficient exactness for the purposes of 
the sanitarian, the health official, or 


the practi al sociologist In this ward 
were grouped. together business and 
residence sections, the latter differing 
widely in the surroundings that affect 


health Widely different 


of housing and sanitation are associated 


conditions 


with a heterogeneous population from 
the point of view of occupation, intelli 


gence and nationality 
roe Rates For 


Tue RELIABILITY 


rHE SANITARY DIstrRicts 


\ reference to the table just pre 
sented shows that the total population 
of the different from 
two to thirty-four thousand, and that 


districts varies 


vears 
The 


statistician at once raises the question 


the number of children under 


of age varies from 227 to 3,697. 


as to whether a reliable general death- 


rate can be calculated on a basis of 2,000 
persons or a rate for childre nona hasis 
of 227. Even if this 


settled in the affirmative, which would 


point were 
probably not be the case, the serious 
question of comparability still remains 
between the various rates calculated for the 
different districts on such wide ly varying 
base Not 
whether the rate under 5 
district L, is a reliable rate at all, but 


only is it a question 


years, for 
is it comparable in reliability to the 


rate for district B with over sixteen 


times as many children? Are the 
general rates for the same two dis- 
tricts comparable when a_ similar 
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disparity in total population exists? 
In answering these questions it will be 
desirable to know the actual number 
of deaths annually in the various dis- 
tricts 

The population facts in Table I 
are for June 1, 1890, while the mortality 
Table I 


six-vear period, ending May 


are averages for a 
S1, 1890 


data in 


The Special Report does not publish 
the mean population for the six-year 
period, from which the rates of Table 


I were actually calculated. The rates 


rABLE Il 
AVERAGI ANNUAL or Deartns,* 
Ine DING STILLBIRTHS, FOR THE Stx-YEAR 
Periop, Expinc May 31, 1890, IN SANITARY 
Aneas, Twenty-Seconpn Warp, Mannart- 
AN 
Ward or s Vig = = 
District. ER Ex EF 
Ward 22 | 3,637 | 1.788 | 384 26 $46 
\ 671 $59 SI ) S4 
B S61 $26 93 
( 20) 09 19 
166 9 2 +1 
I 272 71 
I 191 68 14 ? 24 
G 280 162 
H 136 77 19 l 18 
] 187 106 18 l 20 
14 2 2 
L 17 x) 
M $1 19 
* The tot hs for six ire given in the spe 
re} Elevent h Census for New York and Brook 
t I ula rverage anftua!l d hs the totals 
wer i it x I in integers and les 
wl s t leat! re involved 


| 
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e following Table IIT are calculated fin the case f district \ 


purpose of illustrating tin tion of one deat cle > veanrs « age 
t ‘ reliability of the rates of the a difference of only the «ke 
erent districts, using the popul: rate for childret n district B. } 
on of 1890 and the average annual changes the rate for children in L t 
leaths forthe six vear px riod preceding, the extent of 4.4 per 1,000 Ii 


s found in Tables I and II It is appear, from these calculations, t] 
that the resulting rates are not death rates based ol 1ow) ST) all 


he actual rates of Table I. Now, population in the district are 


serve the changes in_ the rates reliable to the same  devrec as 
prod iced by a variation of one deat] based upon a larger number. be« Ise 
districts L and B, the two districts they are mor fected by chance 
h the extremes of population and fluctuations. A rate under 5  vears 
ber of deaths, both at all ages based upon 227 in that age group. if 
d under five years it be a death-rate at all. does 
\s shown by the calculations of appear comparable wit} rate 
lable IIT, a variation of a single death another district based upon 3.697 


does not affect at all the general childrer inder 5 ears \ glances 


ith-rate of the more populous dis other columns of Table IL will e 

B but it causes a difference of phasize still more serious difficulties 
rABLE Ill ses oF at he ¢ rie 
- according to sex, color and age, in a 
\ \ district having ; population as s 
Ant as district L, or even considerab] 
Is | larger The number of deaths and 


hi ] the populat on base in each catevory 


become so small that the result rates 


D Li / are unreliabl and entirely 
‘ 
I es | 
( eath-rate fte change in the rate mav be due to 
cle iths whicl nas no irti lar rela 
ell l 
io s round CoO qaitions 1¢ 
Difference ‘ the characte ol the population 
are 
I es | 
I] QS 1] 
ears area ich ¢ j 
he New York Fed: 


Difference 44 2 Since that ] ‘ In 1906. the Neu 


= 
deaths under 5 of C] he the Federal Censu 
re ea 7 11S ¢ Burea a T) 


irea of thes« tracts ranges 


en icres average, in the populous 


od tabutatiol districts, to square mit multiples 


te the sparsely settled sections In Man ‘ 


tabulate all the population data for hattan and Bronx, the } n of th 
Ne York | : suggested and } 
(,reate ( ed into 707 dis 
easured ) ete! Phere lar 

erified he ritie hicl ber of districts th less tl 
ere certified te Federal Census e thousand These extremes 

t] ties e | After opul m are quite , o the 
the ¢ ito! ad been 1 de u differences found tin s used b 
1910 by the Ce is Bureau.* lack of Doctor Billings 
eve ed re ration and \s blished, the popul a 
pi ait 


‘ ses of erved that the 
] 
thy re i t t he ‘ ys 
| 
data | es 
to SIX Ve le it Ss 
Ihe ed thet 
: e, a grouping that is not in comme 
secretary, \\ Laidlaw, ho 
Ist n health statisties There is 
subdivision after 20 years 


populat ol racts is 
for demographic studies of New York Crry Heatran Depa 


hasis 
Greater New York vide the location MENT, Division or VITAL 


ristics, Apoprs Tuese Districts 


cl etl nis. pua 

ition ce ther FOR ANALYSIS OF THE 1915 Mo 
' ntary ' as well as to rALITY AND BrrtTu STATISTICs. 

guide the location of schools, playgrounds, Recognizing the ward unit as w 
markets, water and sewerage disposition suited for the analysis of vital facts, 
centre u ethods.” It will be the Registrar, Dr. Wm. H. Guilfoy 

I 

See ster New York. 1910. New ¥ ( 


| 
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lect ‘ ‘ } ‘ ‘ ed 1 tno enecifi entio 
ts Pop R Bureau, de of the health department and the 
Federal C > 
Cer j 
Bur ed the facts { 
lec : 
Ne be tiol f It 
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s decided to ust ( reas rked ‘ li to me ts. 
the Federation of Churches.  coincid those sed | Doctor 
th their population cts, as enumer bi . t he lividual | ndari 
ted in 1910, as the basis for mortality \ nee t this table ll sho 
tes for the 1915 Che following thie cle riations in the rates 
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FW modern eligionist, part, social diseases to be controlled 
he is ill { | social inst ents Lead Sol 
the funda ! le of ing in a white lead works ts directly, 
re ! evil, 1 he extent ol so far as the individual is concerned, 
| ! the t e in ructive the result of a lead impregnated SVs 
\ r the purpose of  testifving tem: on the other hand and indeed 
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associated with those ho are Opposing lead poisoning In & group of tactory 
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trast to the strictl dividualisty posing factors as defective social 


“personal sal ion’ of 


veneration a those theologians 
who, representing exhausted theories, 
have not vet had time to die off. Our 
sins of today are social sins, such as 
child labor, prostitution, the preva 
lence of tuberculosis in industry, ete 
rather than the much simpler and 
more convenient (for the preacher 
sins of a few decades ago, such as 
gambling, Sabbath breaking, et 

In the same way, when one looks at 
the problem of public health in general, 
or perhaps in particular of industrial 
health, in a broader sense, it must be 
realized that the physical and mental 
ills that seemingly in an isolated way 
affect the individuals under observa- 
tion, are also in reality evidence of 


social defect They are, for the most 
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organization mn the industry, lack of a 


preventive sense of social responsi 
bility on the part of the employer or 
director, and a deficiency of social 
control by the state over the working 


Health 


defects are for the most part a mani- 


environment of its citizens 


festation of social disease to be con- 
trolled by social instruments Even 


tually most, if not all disease, including 


industrial disease, will probably be 


looked upon as a social defect and in 
this broad sense, therefore, all pre- 
ventive medical or constructive health 
work is of profound social significance 

To turn to the consideration and 
practical interpretation from a social 


and economic point of view, of certain 


phases of health, and particularly of 


industrial hy viene work, one does not 
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Known to all are the substanti 


reductions in the number and sever 

of industrial diseases and accidents 
vhere, as in England and particularly, 
in Germany, an adequate svstem ol 


state has been est tblished 


When the employers’ insurance pre 
mium is rated according to the he 

hazards he maintains in his factory he 
Is thar likely to see that nose 


hazards are reduced to the minimum 
lhus, insurance, besides lending secu 
ity to those unfortunate individuals 
who succumb to unavoidable indus 
trial aecidents and disease, has 
distinctly constructive, preventive 
fluence on factory conditions and 
consequent effect upon the human 
Fortunately, in 


wastage in industry. 


this country our state legislatures are 
moving forward from the field of 
employers’ liability to the legislative 
realm of workmen’s compensation 


It is hoped that the legislators will 
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RALSANTPATION: DEFINITION, FIELD, PRINCIPLES, 


AND COSTS. 
is, D., 


Sia i} 


rather | f pa D r Rankin outlines the problem which was the subject 
f an interesting and important session of the meetings at Rochester. | 
» reasons First. should the states 

r Mtl | i ¢ re ‘ indertake to execute, as vell is in 
‘ ral itrate iral sa tary measures, ill of 
‘ eal ciwis the states vith a few exceptions, 

( te ma non ould soon realize that their undet 
life takin is far bevond their means: 
Ver second pone, or ho agency should do 

. nerel ‘ ‘ ( iral for others it thev can do for them 
selves. as such practice leads toward 
‘ rm ' } he dependence and indifference and away 

nanny Ru tion from independence and appreciatio 
irallel I tatior Peay le are able. hen properly 
I t init ‘ I to care tor ther selves. ‘ id if 
| rt ter for them to do this than to 

eit ae for th 

FIELD No. 2. The independence of the 
Phe held of ls es tv as a governmental unit de 
e than 99 per cent. ol the area and ands 2 plan of rural health work that 
e than half of tl Oo ition of the vill permit the more progressive coun 
I nited States ties to vo forward, liberating such 
counties from the possible retarding 

PRINCIPLES influence of the backward counties 


Rural sanitation should be 
‘ but 
through the rural civic machinery, the 
The state should 


No | 


nitiated executed 


hy the state, 
county government 
initiate. because the state is the only 


initiate rural 


existing force that can 

or county health work. The county 
government must carry on the rural 
sanitation initiated by the state for 


in short, a plan that permits of leader- 
ship and healthy rivalry among coun- 
ties. 
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governments is a great rural sanitary 
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of There 


county in 


are 
the 


tiplicits opportunity. 


2,953 governments 


United States, an average of 66 to the 
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The errors of indi idualism are 


treated by education: the errors 


communism are best treated by 


of 


legislation: therefore, sanitary edu- 
cation is relatively more important in 
rural than 


tation, while the reverse is true for 


sanitation in urban sani- 


sanitary legislation. 


Mi 
het ‘ ~ 
~ | i 
ed s the est I the 
rst ethod bale hie oO! 
| ot cor hie it} 
shec the hect | 
e second ethod Wit! 
t ‘ 
) 
i ( 
3 ( 
| 
| 
alt ‘ 
syste er] ett ) 
pres ted 


olina State Board of Health proposed 
to and contrat ted vith ten countle 

for a cou appropriation of $500 
to administer free tvphoid immuni 
zation to those citizens of the ten 


counties who wished to be immunized 
In the first set of five counties we gave 
complete treatment to 96.537 people; 


when we ¢ omplete the work in the next 
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five counties, 50,000 people in the ten 
counties will have been vaccinated 
nvainst typhoid fever This is about 
one-eighth of the population of the 
counties treated In several counties 
about one-third of the population has 
heen treated 

Illustration N Qur principal 


] 
fall and winter work tn rural sanit 


ation 
will be executing contracts for the 
following unit of school worl or a 
county appropriation of S10 for each 
school in the county the State Board of 
Health agrees to arrange through the 
county school authorities and with 
the teachers a program of consecutive 
health daus for each school as follows 
two weeks before health dav the 
principal of the school receives from 
the State Board of Health a batch of 
hand bills announcing a date and 
program for health day Phe hand 
bills also carry an invitation to the 
patrons of the school to attend 
the exercises. ‘The teacher distributes 
these notices through the children to 
the school community The repre 
sentative of the State Board of Health 
arrives at the school at 10 a. m. on 
health day. He makes a_ fifteen- 
minute talk to the children and visitors 
on the importance of a knowledge of 
the laws of health. He then makes a 
medical inspection of the pupils and 
gives each defective child a card to its 
parents, notifying the parents of the 
nature of the defect and urging the 
parents to see the inspector after 


the evening exercises. ‘The inspector 


mails a report of the inspection to the 
State Board of Health, which, through 
a system of followup letters, keeps in 
touch with the parents of the defective 


children until they are treated. The 
INSpee tor then questions the children 
after the manner of the old-time 
spelling match on a health catechism, 
Which has been supplied to the school 
in sufficient number at least one month 
prior to health day The health day 
exercises then adjourn until 8 p. m., 
at which time the exercises are re- 
sumed The evening exercises con 
sist of from three to four short illus 
trated lectures by the inspector on the 
more important subjects of sanita 
tion, Interspersed with the reading of 
selected compositions hy the school 
children. The last item on the pro 
gram will be the awarding of prizes, the 
first for the best knowledge of the 
catechism and the second for the best 
composition. The inspector will grade, 
score-card manner, each school on the 
excellence of its showing, on health day. 
When this county unit is completed, 
a counts prize will he awarded to that 
school giving the best cobperation in 
the work; a county prize will he 
awarded for the best composition, and 
another prize for the hest knowledge 
of the health catechism. The inspector 
can handle one rural school a day. It 
will take two or three days to handle 
some of the larger village and town 
schools. In the first county to adopt 
this unit there are fifty-seven schools 
which will require a program of prac- 
tically three months. The inspector 
will have very hard work for five Gays 
in the week, like all school workers, but 
like them will have Saturday and 
Sunday to rest. This unit of health 
work couples medical inspection of 
school children with the sanitary 
instructions of the entire community, 
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young and old alike the young 
through the catechism, compositions, 
und lectures, and the old through the 
lectures, but most of all through the 
help the children will demand of their 
parents in learning the catechism, and 
in preparing the compositions 
Vhs plan of contract county health 
ork vreatly increases the appropri 
ation of the State Board of Health: 
appropriation from a counts is rust 
as useful in doing health work as an 
propriation from the state 
plan has great adaptability, and | 
ight say extensibility in proportion 
to the tmgenuity of the operator 
under it a umt of infant hygien 
or] he developed; under it oa 
unit of anti-malaria work may be 
irried out: under it a unit of anti 
pellagra work may be executed; under 
1\ other more or less inde} endent 


county health prol len S may he sue 


cessfully ted 
(Comparative Value of Met 
hole-time county health officer 
dea proposes a means—an officer; the 
uit or contract system of county 
health work proposes an end—the 
execution of the plans and specifica 
is for a definite piece of work 
Che whole time county health officer 
a, if carried out by the counts 
thorities, is subject to local pol tics: 
administered under state super 
sion it is in conflict with the pring iple 
local self-government The unit 
system of county health work is not 
Sub ye to local politics and does not 
conflict with the principles of local 
Sse] 


government. 
lhe whole-time county health officer 


plan costs the county from 85.000 to 


$4,000 a vear, and is available to only 
al comparatively few counties: the 
svstem of work costs the county tron 


S500 to 82,000 a vear, and Is available 


There ure certain counties that 
should en whole-time health offi 
cers, but the cont: 
county health work is better adapted 


to ; ariety of county conditions. 


and 
will be, in all probability, far more 
effective tha the whole-time county 
healt] officer plan i reducing th 
state's deat rate The unit svsten 
of county healt! Ol important as 
steppl ole to the hole-time 
counts health office leading up 
to the whole-time county health offices 
the unit syste standardizes county 
health work, so that. when a whok 
time county health officer is emploved 
an effective plan of county health worl 
will have been established 
CosTs 
Phe un sVste ol Wor ‘ pro 
posed contract submitted t 
average state to the cou ty should not 
call for an appropriation of more than 
S1.000: S500 1s hette smatley 
the cost of the it. thre ore terms thy 
probability of securing the funds t | 
which to counts ! lt } 
After one appropriation . obtained 
the responsibil s then large] it} 
the sta lol ise ol it as to 
pave the wa lo ore 
liberal funds ‘ ol os 
tation, like the ume of life, te se the 
other fellow’s grammar, “Is not ir 
holding a good hand but in play ing a 
bad hand good + Even the novice cal 
get results with plenty of The 
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loses 


health 


relative 


officer never 
and the real 


etting bi 


intelligent 
ht of 
fun of the game is in g 


\ ith little budgets 


sit values, 
results 
able 


mtagious dis 


We shall be 


to handle the eountyv 


ease problem for the average county 
for S300) to S400 per vear. We will 
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\t the tome the Vas opene poste was 
lraw p stat ns pomted sente es the 
Purpose of the clit 1a here held the 

hours ! wa r t advertising 
quacks of al nds These were printed in red 
rder to attract attention d tacked up in all 

the men’s public toilet rooms in the city \ 
circular letter was like wise sent ut to ill the 
physicians in the Oranges, tellin them of the 
clinie and isking them to refer ! ses which 
thev did not care to treat, for eason, to the 
nic in order that the n vuivised and 
treated by competent attendants \s our pur- 
ose was primarily to provide a cl where men 


CONTROL 
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Oran 


carry out the school unit for from 8500 
to S600 a vear for the average county 

We 
people 


or 
will 
in ten counties by September yF 
to 


cents for each person immunized 


for fifteen cents per pupil 


have vaccinated 50.000 


for 


the counties of about ten 


a cost 


IN THE ORANGES. 


ISBORNI 


nfected with on seuses might secure ‘ 
and honest advice and treatment e did 
make these dise ises reportable fearing 
might be prevented from u youl ‘ 
done. We did, however, draw 
for use b he clir physicians and ‘ 
for te thents cell f 
lecessary pre tions to be followed 
nfected with these diseases orede ‘ 
ts spread to others and to effect a pert é 
cure emsel ves 

As soo vas ‘ nown ts 

had een established patients 
come tre li the Oranges so that at the clos 
of 1914 end of six months’ trial t was fou 
hat fifteen of the thirtv-six cases treated we 
non-residents Phis fact was made known to the 


ust Oh West Orar 


nd South Orang 


irtments of } 


Village 


health dey 
South Orange 


ship with the request that thes ippropri ite the 


pro rata share of the money necessar to run this 


clink ll came in most willing! 


January | t has been run under a syster 


of joint control b (Committee mace up of rep- 


resentatives of the five Oranges similar to that 


for control of the milk supply 
There 


whic h we h ive 


this « 


are two prac tices mm force at 


found most successful ind essen- 


tial in order to forestall the time-worn criticism 


of “pauperizing” our patients; and to conserve 


our funds This applies primarily to syphilis 
since the treatment of gonorrhea is compara- 
tively inexpensive ind nobody objects to the 
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THE LAG OF HEALTH LAWS BEHIND SCIENCE. 


Education is taking the place of threat and prosecution in the prevention and 
control of disease but laws will be needed until the millennium comes. Efficient 
protection of the public health will always depend to a large extent on the sum- 
mary exercise of the “police power” by local and state health officers or on the 
moral effect of the knowledge that this power can be used. 

The statutes enacted by the state legislatures form the foundation on which 
this authority over persons and property must stand. The superstructure of 
detail governing the health officers in particular cases may also be supplied 
directly by the legislature or may be supplied by regulations of the state or 
municipal boards of health adopted under authority granted by the statutes 

In examining the health laws of various states, one is struck, first, with the 
archaic phraseology and the absurd emphasis on matters only remotely related 
tohealth. These relics of a prescientific age indicate that superstitions regard- 
ing the sources of disease die slowly. For example, the progressive state of 
Minnesota, so recently as 1913 enacted that “every building in which labor is 
employed shall be kept clean and free from effuria arising from any sewer drain 
or privy.” The popular belief that disease germs live a long time outside of 
the human body and that infection by fomites is of great importance is illus- 
trated by “Mattress Acts” in almost every state from Massachusetts to Cali- 


fornia regulating the use of second-hand material in pillows and mattresses. 
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THE PRESENT STATUS OF THE SCORE CARD OF MILK 
QUALITY. 


Proressor H. A. Harpine 
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SOME OBSERVATIONS 
BACTERIAL COUNTS 
IH. 


Vew Yor 


bacterial 


hi 


ure 


counts 


ol 
milk 


the result of the 


the 


in obviously 
operation of 
advent of bacteria 


tactors 


the milk, and the growth of bacteria 
tel they have gained entrance to it 
Bacteria have access to milk first, 
the COW, second, Irom the barn 
uundings: and third, from the 
ite isils 
It will not be the scope ol this 
per to consider directly the part 
ich the cow itself plays in the 


elopment of high bacterial counts. 


\ host of investigators have shown 


the milk as drawn from the 
udder, even under the best of as ptr 
conditions, varies from a_ few to 
substantial numbers kinds of 
bacteria The term, “the high count 
cow, is well known to dairy bactert- 
ologists and is usually applied to an 
animal in apparent pertect health 
with outwardly a normal udder, but 
in whose milk, freshly drawn, are 
found considerable numbers of bac- 
From the exterior of the cow, 
riable amounts of the elements 
from the skin and its appendages 


th 


produc 


properly 


vacterial flora in milk. 


1 of the dirt and manure associated 


the same, may carry into the 


varying numbers and kinds 
The latter 
denoted 


bacteria. 


may very 
the dirt 
It Is doubtful 


as 


PEASE, 


MILK. 


ON CAUSES 
IN MARKET 


M. D., 


if any commercially produced 1 
is ever ¢ rely free trom them and 
the advent of moderate large numbers 
from such sources is doubtless possible 
Harding, Breed and others, conduct 
ing careful investigations inder cor 
ditions here individual factors were 
alone subject to Vartation ‘ 
shown that s hen ronmental bart 
conditions as the state of hie ill 
the barn, the condition of the floor 
and the ceiling, are comparati ely 


influencing quantita 
tively the bacterial the mill 


mon Milk Standards of 


unimportant in 
count 


Phe Commissi 


th New York Milk ( ommuttec have 
for some time emphasized the lesser 
importance of the “equipment” of 


‘methods’ 


the 


the farm as compared wit] 


in affecting the size of bacterial 


and methods, 
t 
tus actually brought into contac 
the milk 


From the 


count, ol necessity, 


relal to conditions ol the ippara 


witl 
Harding Breed 
have 


of 


work 


others. hecome 


Brew and we 

Impre ssed it | the vreal relative 
Importance of the condition of the 
milk pails and other utensils, whicl 
come in actual contact with the mill 
as factors in the development of hig! 


hacterial in mull 


chiet 


counts 


pot 


and important 


the actual bacterial cleanliness of the 
utensil During the last ive vears 
the writer has had the fact impressed 


| 
| 
| 
> 


tive elop macteria 
ints in mnect 1ustri 
iM cl il el 
( 
el ‘ if) 
‘ a 
‘ er el ts 
| rie 
] 
‘ | 


ove SOO ‘ 
} P rer It 
deel sable ) ‘ 
Prior estivat is i that 
| bey oncit ic ] ‘ 
nee rool thre cl tive 
‘ represented | el i 
In previous times ¢ er Was 
sponsible for the cleanu sown 
cans Phe customat \ leann 
then s too vell cnown 
t is sufficient to sav that ticall 
every intell ent met s the 
lecessit\ wil sol bly 
clean. well-arred ean Viore ecently 


hy reason of the efforts in ide 


bettering milk supplie 


hope oft 


tempts at central sterilization of cans 


have been more commonly employed. 


© 
This. while 


; 


] 
noroug 
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hly sound in prin 


iple. d up new AL tors and led 
not pre\ iously ex 


new difficulties 


Phe plan of central ster 


ition works satisfactorily, provided 

s possible to efficiently wash and 
sterilize and dry a can during the tim: 
period vhich the farmer is willing ) 


\ t for the cans after he | s empt I 
hem 
It cron witho t s ing tl t there 
re subst ntialls no ‘ 
entirely S ot} interio The 
more tre ( tly the cans are subies ec 
to ster nd rel erat pre cs 
eams to open im} na 
. 
pie I] nd furnish lod Ing | co 
] 
| thie etentiol ol oughno 
ods ot use ( 


ot applied a soldering iron t 
Dp ently ele n id ‘ 
su prised it the characte ol the ode 
irising therefrom. Moreover t hie 
I s of etal i! Various Dp 

rie lk ! ire not unife | 
attempts al effective sterihi 

t he ise of heat if is ob Tal } } } 
parts he can cont ning the most 
etal require the longer time period 


count ot the 


tf action on ag 

ymmounts§ oft heat taken up hy the 
larger quantities of metal Phere 

he no special rules laid down as to 
the amount of time necessary for the 


sterilization of a can hy heat 


consideration of a number of 


factors It is sufficient to say that 


under the average conditions as they 
occur in creameries, thorough steriliza- 
tion of milk cans before returning them 
to farmers rarely takes place, although 


reasonably efficient. obvious and hac- 


( \ \ ‘ 
Hi. | 
\ \ ( | 
( le BR ‘ 
with tlic 
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terial cleanliness is usually accom- 
plished. 

There remains one factor of very 
vreat importance to be considered in 
this connection: a can thus cleaned if 
llowed to o to the farmer in a 

oist condition with the cover remain 
ne on it to prevent access of dust and 
bacteria from the air, will not remain 
n such a satisfactory condition if the 
temperature of the surrounding at- 


osphere is suffi ntly high produc 


incubation of the remaining micro- 
organisms in the moisture on the 
interior surface of the can. This is 


factor of no mean importane c We 
ive found cans on farms that were 


+] 


rit 


to the naked eve clean and yet in 
ish water we have obtained not 
nfrequently bacterial counts in the 
ndreds of millions to billions, the 


hn count being unquestionably the 


esult of incubation of the bacteria 
vhich had been left behind after 
re sonably ethic ient, oby ind - 
rl il leaning. 

In last summer's investigation, 
ilre uly referred to, these results were 
nplified and a very considerable 

imber of cans were found to show 
er\ high bacterial counts Milk 
ontaining less than 50,000 per ce 
vhen added to such a can, will show 
exceedingly substantial increases in 
numbers of microjrganisms. It there- 
fore is unquestionable that incubation, 
taking place in the warm season of 
the vear in the moist interior surfaces 
of the cans, and other milk-handling 
apparatus which have apparently been 
satisfactorily cleaned, is a large factor 
in high bacterial counts. One only 


needs to consider the possibility of 


farmers holding cans for even several 
day s without use and without cleaning 
before use during the summer season, 
to realize the opportunities lor meceub; 

by cans handled in such 


a manner Nloreover. such 


tion offered 
teria 
have passed through a preliminary 
cultivation in diluted milk and are 
prepared for a very rapid growth in 
the product 


We need not take into consideration 


here thie fact that tarmers trequenttly 


use cans tor the holding of s! ilk 
for the feeding of animals Whe 
skim milk is returned from the 
creamery to the mics 
frequently happen that it not all 


a few hours and it is often the case 


that such cans will be ineffi ently 
\\ shed hie farn nds ently 
used for the hane lin ol tres mil lol 


The principles involved and the 
effects produced hy ime ibation in 
milk cans are applicable wherever 
similar conditions ol apparently : Is 
factory cleaning, with retention of 
moisture and opportunities for incub: 
tion, oceur. High bacteria counts 


may be looked for in the product 


handled in such apparatus 
applies ot only lo thi 


utensils, but also to the apparatus 
in creameries and in other establish- 
ments handling milk at average ten 
peratures. Valves, milk pumps, cor 
ners of tanks, bearings of agitators are 
very likely locations for such incuba 
tion, and are common sources of high 
bacterial counts in pasteurized milk. 


In the investigations of last summer, 


767 samples were taken from indiscrim- 
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inately selected cans of milk bro hit 
each farmer to nine 
lemperatures were take ‘ eco 
tents of each eat Lhe « nations 
re if per cent. of the i les 
counts of 50.000 or les itely 
SO oper cent of the ryle showed 
counts of 200.000 or less 
‘ ount of ron to 
1OO0 000 nd only about 3 per cent 
contamed counts over the tandard 
for Grade B of 1.500.000 Ir othe 
ent showin over thre nithon 
nd a half it was rarely the case that 


the numbers were less than tens of 


I illions 


CONDITION ARRIVAL IN 


edly 
that 


oN 


ndoubt 


warranted by these results Is 


while very large prop rtion ol 


farmers delivered milk of reasonably 


low bacterial counts, er small pro 


rlion delivered milk of such excess 


ively high counts as to. increase 


substanti lly the neral average bac 


terial count of the milk from = each 
creamerv: that is. the high average 
was in almost every instance due to 


small number of « 


itis ol 


the use of a 
milk from a small number of farmers, 
which milks contained tens of millions 
of bacteria 


1] 


\s temperatures of the miik trom 


s interest 
high 
temperatures of milk on receipt at the 
the 


each can had been taken it 


ins to determine the relati n ol 


creamery to bacterial count ob 


While at 


temperatures 


tained times 


high 


extren ely 


were associated 
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bv no means true eve on the average 
Far more samples of milk of lo 
counts were collected from cans o 
vl temperat in high counts 
fro simul ns In othe words 
the tempel e of the mill 
received at the creamery, is not by 
safe index for the passage 
ol judgment to the probable 
bacterial count ol the product con 
uned there 

It is easy to speculate as to the 


probable enuses Tor vh bacter | 


counts, bat will not permit ofl 
thei consideration Ihe Important 
fact is that a ery Tew larmers, and 


even a smaller number of cans of mill 


aa the section of the country supply 
New York ( itv, ure 
responsible to thre possible 


the high 


whi hy his occurred quite ntly 


ing mulk to 


large st 
counts 


extent for bacterial 


senson 


during the 
made of the milks afte 


the 


were 
handling hy creameries and when 


dv for shipment to the 
nite 


in the cans re: 
were 
Without 
ing to go into details, it can be 
that, hut 
creamery conditions could not be 

high 
the 
the 


city; likewise, tests 


receipt in the city attempt- 
said 
the 
held 


terial 


with one exception, 


responsible lor an 
ready 
Milks 


tion 


eount observed in milks 


lor shipment to city 
under observation in this investig: 


tv under con- 


were shipped to the 1 
ditions of icing in transit of an average 


high 


instance the average count ol samples 


standard and in all but one 


from the cans sampled in the city 
was somewhat higher than the average 
counts from the same cans before 
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starting on their journey However. 
taking into consideration the Variabil 

associated with bacterial count 
nm the same samples of milk. the 
discussion of which has already been 
conducted hy Professor Conn, the 
ditference between the average New 
York City counts and those on the 
roducts from the same cans in the 
creamery were not strongly significant 


to 


any substantial increase due 
failure in icing during transportation 

Neither the individual nor the 

erage scores of the farms from whicl 
he milk examined was derived are 

ailable, but the scores must have 
heen well above the average of 6S 
Grade B milk for the city of 
New York 

It is fortunate that there are avail 
able for consideration at this time 
the results of bacteriological investiga 


tions made during the present summer 


ity 


upon samples of milk coming t 
dairy plant, which is located in a 
section of the country where sub 
stantially no efforts for the better 
ment of the milk supply have been 
made in times past The farmers 
supplying milk to this city plant 
are on the average of al low vrade | 
intelligence and with very meagre o1 
no ideas whatever of obvious, much 
less bacterial, cleanliness. The char 
acter of the milk coming to this 
plant is clearly indicated by the fact 
that during the months of May, June, 
July and August the average bacterial 
count on samples taken on 27 days 
of the raw milk as it was passing to 
the clarifier was 14,000,000, the lowest 
count being 2,600,000 and the highest 


35,000,000. The average of several 


counts on samples taken during a 
period of 30 days showed the lowest 
to be 1.100.000 and the highest at 
85.000 000 The average of the san 


ples from all of a group of 47 farms 
Was approximately 7,000,000; — the 
average scores ol these tarms was 54, 
the highest being 60. the lowest 18 
and but two of them over 350 Wi 
have in this case, therefore, milk 
coming from a large number of nearby 
farms of the lowest tvpe from the 
sanitary standpoint 


Milk from these t7 farms is brought 


direct by the farmer to the city plant 
in average distance of S niles 
The milk is all cooled before transpor 
tation but to what extent is not 
definitely known. It is all delivered 


within 20 hours of milking and genet 
ally twice in the 24 hours Phi 
competent bacteriologist in charge of 
this city milk plant expressed the 
opinion that incubation of the milk 
could hardly be a prominent factor 
in the causation of the high bacterial 
counts 

We have available for comparison 
with the counts already given for 
farmers in the state of New York, the 
results of examinations of samples 
from 50 cans taken at random from 
the product of 15 farmers, as 
being delivered to the city plant 
From these cans there were no san ples 


showing less than 100.000) bacteria 


per ce . as compared with 50 per cent 
ot samples in the New York State 
investigations showing less than one 


half that number 


Ten per cent. of the samples ‘ 


tained 200,000 bacteria per cc., o1 


under as compared with Ss per cen 
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BACTERIAL TESTING VERSUS DAIRY 


CuarLes E. Nortu, M. D.., 
Director, the North Public Health Bureau, New York ¢ 


INSPECTION. 


This paper has especial interest for the laboratician and dairy inspecto 
interest to everyone. Mr. Laboratician, do you test for “‘number”’ o 


Inspector, do you work in coiperation or in opposition to the laboratory? 


ing manner the many problems essential to the maintenanc 
of this industry. 


is well suited to write on the milk question, and he discusses in a clear 
of the health 


*kind?”’ 


r 


, and general 


M 


Doctor North 


i convinc- 


an 


standar 


} +} 
Lhe 


HAT do large numbers of of milk 


bacteria in milk signify? 


Here is a question that has of bacteria in milk indicate that it 
staggered the intellect ol the majority “dirty * or “stale” o1 both j dirt, an 
of milk bacteriologists and milk in- stale.”’ Phis conclusion is based upon 
spectors. \ convention on milk rarely the abundant experimental eviden 
passes its first session without some that where milk is clean and fres| 
Solon arising to remark that “it is not) always without exception gives a ba 


the number but the kind of bacteria” terial count of small 


which is significant in milk This 


comment is a classical and traditional should be clean and fresh and not 
objection raised regularly against the dirty or stale. Health officers are 
advocates of the use of “the bacterial justified in demanding that milk 
count.” And yet in the face of the dealers deliver a product clean and 
admission that tests tor ‘number’ fresh, and in using the bacterial test 
do not determine the “‘ kind” the tests as an index of cleanliness and fresh 
for number have grown in popularity ness, and in establishing  bacteri 
Numbers of bacteria in milk if ex- standards as a basis for excellence 
cessive may signify | initial con- with respect to cleanliness na ires 
tamination in the dairy from the cows, ness The primarv purpose of the 
or from the milkers, or from the barns bacterial testing of milk bv tl 
or from unclean utensils; (2) secondary = of the bacterial count ts to det 
contamination during milk handling _ its saniiary cl 
and transportation, by exposure to Dairy inspection has sp 
accidental pollution, or to unclean’ object the maintaining of s 
milk apparatus or containers; (3) to equipment and methods of milk pr 
the growth and multiplication of bac- duction and milk handling Phe fun 
teria as a result of inefficient cooling damental purpose of the inspection is to 
ion of the mj 


and refrigeration, or an excessive prevent tne contami 


length of time between production and and to see that it Is 


consumption—often called the “age” refrigerated. Sv 


marized by saving that lars 


he 


i 


numbers 


numbers 


public has aright to deman 


Tl 


Is 
d 


that milk 


proper 


} 


] 
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The 


\merican 


lwavs means dirt and dust from 
‘ bart emplovees, sils, con 
| ners, ete Such cor tani ms are 
commonly associated bacteria 
that ther entrances nto 
he moculation of it} terla 
is by im mecrense 
ers Corresin nadin thy thy ale rere ol 
ont ination with dirt I) he face 
of this well known fact it ts rea 
o hear some of the most prominent 
hbacteriologists and sanitartans assert 
that the numbers of bacteria are 
only one factor in milk sanitation, for 
‘ t also take into account the 
nitary conditions of 


thre methods of milk 


tainhy t} 


thre aaury and 


only consideration 


f the ittention of the he 


i! rit 
ill 
| cl t 
lect 


cont 


col 


those 


ination 


the bacterial count 


» tha 


of mulk 


vdling 


rience nm 


dairv inspection has clearly shown that 


here the 


el ow, 


ba 


cterial 


count is consist 


ulk contaminations are 


regularly prevented and efficient re- 


Iriveration 1s practised ; and, on the 


ter ial 


other har 
ure hig h, 


unre 


take e. 
Is not arnied out 


has behind and underneath 


work the 


contaminations ol 


with bact 
COMpPanys 


dairy 


vd, 


sanitary methods of pre 


ney 


pur 


eria 
the 


“equipment” 


he re 


lected, 


pose ot 


which 


dirt 


mints 


contaminations 


and efficient 


preventin 


refrigeration 


commonly 


assert 


The dairy Inspec tor 


all ol his 


the 


milk with dirt and 


that 


* methods” 


deserve special consideration on any 
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other grounds or for their own sakes 
is a strange philosophy, and loses sight 
of the intimate connection between 
them and the product itself It is like 
the dog chasing his own tail The 
inspector after all must go to the ba 
teriolovist to learn his “‘results.”’ and 
the bacteriologist must look to the 
inspector lor his ““causes.”” 

Both the inspector and the bacteriol- 
ogist must surrender when asked re 
varding the “kind” of bacteria Their 
work in dairy sanitation must use the 
“number” as the indicator of results 
The question ol because of 
the physical obstacles in the way ol 
any regular routine laboratory tests 
for pathogenic species of bacteria, 
must remain unanswered The degree 
of risk from the bacteria of disease 
can be greatly diminished by sanita 
tion. Milk with very small numbers 
of bacteria has received very slight 
contamination with dirt and a= di 
minished riskfrom material infected by 
men or animals Veterinary Inspec 
tion of dairy cattle hats reduce the 
risk of infection with the bacteria of 
cattle diseases Medical inspection 
of dairy employees may reduce the 
risk of infection with the bacteria of 
human diseases But neither the sani 
tary inspector, nor the veterinary 
inspector, nor the medical inspector, 
nor the bacteriologist is able to fur- 
nish the milk consumer with any 
definite answer to the question of the 
“kind” of bacteria in milk. In the 
face of the best work of these four 
classes of experts no test has been 
devised competent to determine in 
routine practice the “‘kind”’ of bae- 


teria in market milk, or to protect 


ected i 

a 
| | lo 
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even the highest grades against oceca- 
sional infection with the bacteria of 
disease from dairy cows or from dairy 
employees. There is one, and only 
one, method of positively settling the 
question of the kind of bacteria in 
nilk, and that consists in the process 
of pasteurization, which, properly per- 
formed, can be depended upon to 
destrov all species of infectious bacteria 
transmussibic by milk 

In spite ot he opposition of the 

ilk industry to its advent, both on 
the part of individuals and organiza- 
tions, and in spite of the open opposti- 
tion of some sanitarians, the labora 
ory for bacterial testing of milk by 
the bacterial count has increased in 
popularity, and seems to be with us 
to stay. Federal, state, and munici- 
pal laboratories are established for 
this purpose, and the only question 
remaining seems to be just what limi- 
tutions should be placed on the fun 
tions of such laboratories, and on the 
conclusions drawn from their work. 

The growth of the bacterial testing 
of milk has taken place in open com- 
petition with the well established svs- 
tem of dairy Inspec tion. Previous to 
iny widespread practice of bacterial 
testing it was well recognized that 
dairy sanitation should be controlled 
by a system of dairy inspection It 
seemed on the face of it a simple propo- 
sition for municipalities to control the 
sanitary character of their milk sup- 
plies by suppressing and preventing 
contaminations through the activities 
of a force composed of one or more 
milk inspectors. Through the visits, 


regular or irregular, of the milk and 


dairy inspector supervision could he 


exercised over dairy barns and the 
processes ol milk handling, from the 
producer to the consumer, and it was 
hbeheved that the conditions observed 
and maintained by the producer and 
dealer would be reflected in the char 
acter of the product as delivered to 
the consumer \s a consequence 
dairy inspection had become well 
established in the early history of the 
campaign for milk reform, and the 
Inspec tor of milk sheds was looked on 
by municipalities as a public official 
secondary in importance only to the 
insper tor lot watersheds 

Phe laboratory for making bacterial 
tests of milk entered the field at first 
somewhat as an interloper, and, in 
most instances, under auspices which 
were independent of the milk INS prec 
tion service. It is not more = than 
hitteen vears ago that the bacterial 
testing of milk by municipal labora 
tories developed to a point where it 
hecame a factor of any importance 
Its growth was characterized at first 
by uncertainty as to its methods, 
numerous variations in method being 
noticeable as a result of local option 
on the part ol the directors of labora 
tories In Various cities Variations In 
methods naturally led to inconsisten- 
cles in results. so that comparisons 
hetween tests in different cities and 
even tests of laboratories in the same 
city were incongruous. In addition 
to the uncertainty of method has been 
the uncertainty of the relationship 
which the bacterial results bore to the 
sanitary character of milk, and the 
uncertainty of the relationship which 
the bacterial laboratory bears to dairy 


inspection as a whole 
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Dairy inspection itself, however, 
was im an uncertain position, and 
althou h established as a practice lor 
many vears, and at present firms 


established, its exnact relationship to 
the sanitarv character of milk is still 
indefinable While this uncertainty 


has heen referred to mnerous 


authors, one of the clearest CXPosl 
tions appears in a Bulletin of the 
Vin Polvtechni 


lished mn September, entitled 


ite pub 


\ Study of the Bacterial Count and 
Dairy Score Card in City Milk In- 
spection,” by Brainerd and Mallory, 
in which the authors tabulate a series 
of tests on milk and a series of dairy 
i spections which show that there is 
no definite relationship between the 
character of the milk and the character 


of the dairy where the milk is pro 


duced \mor c thei conclusions they 
state = The score card is defective 


when used as a measure of the sanitary 
properties of mill These 
experiments clearly show that it ts 
possible to produce good milk under 
conditions which would give a score 
below any effective standard which 
might be established Lhe 


chief difficulty of the score rd is that 


as a measure of the sani rroperties 
ol nulk none of the points scored have 
a permanent value under all condi- 
tions, and it Is question ble whe 
thes have a definite value under any 
iven sel of conditio 

Numerous investigators have from 
time to time shown the possibility of 
producing sanitary milk in dairies 
where external conditions are ex- 


tremely unsanitary \s a consequence, 


it is necessary to ac knowledge at the 


outset that the conditions which can 


bye obser ed by the dairy inspector 


bear no definite relation to the sani- 
tarv character of the milk itself 
The production of “Grade A Milk’ 
for the New York City market in 
several thousand barns of the ordinary 
tvpe by the rank and file of dairy 
farmers, such milk in most cases con 
forming with standards for bacteria 
of 25,000, and even 10,000, is a dem 
onstration of this fact on a giganti 
scale 

On the other hand, the testing of 
milk for bacteria by the laboratory 
lias gradually developed methods 
which have become so well standard 
ized that the inconsistent results at 
first complained of have been greatly 
reduced The standard methods rec- 
ommended by the Laboratory Section 
of the American Public Health Asso 
clation can be depended upon to 


produce in duplie ate samples, bacterial 


counts which will vary on the average 
not more than 25 per cent In some 
good laboratories such results may 
not vary more than 10 per cent Even 
a 25 per cent variation is a degree of 
accuracy Which is sufficient for pra 

tical purposes in testing between 
milks of different grades For exam 
ple, in the case of certified milk hay Ing 
a standard of 10,000 bacteria per ce 

1 25 per cent. variation would meat 
the difference between 10.000) and 
12,500 bacteria per cc., So that it 
would by Cassy fora laboratory making 
tests within such limits to distinguish 
milks vVarving in excellence within 
such limits as 10,000, 50,000, 100,000, 
500,000 and 1,000,000 bacteria per ce. 


One of the commonest faults alleged 
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vainst the testing laboratory for 


bacte ria has been its inefficiency and 


ability to test the entire municipal 


nilk supply without prohibitive ex- 


pense It is true that the principles 


which have been heretofore practised 


research medical laboratories, in 
hich expensive and refined equip 


ent. and abundance of time for de- 


liberation and study, and high salaried 


vorkers prevailed, have engendered 


he belief that bacterial testing could 
ot be widely extended by health 
ithorities or by the milk industry. 


he type of laboratory required, if it 


s to properly fulfill its function as an 
nstrument in the hands of the health 


officer or dealer, must embody a large 


pacity for work at high speed and 


ow cost both for equipment and 


operation. A comparison of the equip- 


nent, efficiency, and expense of mu 


cipal laboratories now in operation 
hows plainly not only remarkable 
ariations in efficiency and economy 
it the need for standardization, not 
nly of methods, but of the conduct 
f laboratory work as a whole. 
Simplicity is*the first element in 
ficiency. There are certain essentials 
laboratory equipment and meth- 
ls which may be separated from 
messentials. Without going into too 
ich detail, it may be pointed out 
it culture media may be produced 
the use of simple cooking utensils, 
nd in large quantities, with the 
me expenditure of time that in some 


horatories small quantities are pro- 


luced with elaborate apparatus. The 


ilture medium may be kept in flasks 
f 300 to 500 ce. capacity, rather than 
test tubes, thus reducing greatly 


4 


the number of mouths to be cleaned 
and filled and plugged Dilution bot- 


tles may be marked at the point re 


quired tor or Y capacity, 
thus greatly saving the time required 
in measuring and filling. Pipettes of 
plain glass with only one mark at the 
L « pont are all that are required 
for making milk dilutions Petri 
dishes of the deep kind, rather than 
the shallow kind, facilitate speedy 
work. Incubators such as are used 
for the incubation of hens’ eggs are 
cheap and very much more efficient 
in many instances than the elaborate 
and expensive incubators sold by 
laboratory supply houses. It is pos 
sible to write the spec ifications for the 
complete equipment of a milk testing 
laboratory capable of testing from 100 
to 200 samples of milk daily at a cost 
of not more than 8500.00, and as 
little as $200.00 

In the laboratory itself efficiency 
methods should begin with sample 
taking, using sample cases capable of 
carrving from fifty to one hundred 
tubes, and a sheaf of fifty to one hun 
dred pipettes, suitably constructed 
to hold cracked ice sufficient to keep 
milk samples cool 

In the laboratory, plating tables 
should be high so that work can be 
done standing up, and tables should be 
long so that a large number of s umples 
can be lined up for plating at one 
operation. Simple carpenter's horses 
with long boards will answer the pur 
pose as well as expensive tables with 
stone or marble tops. Bottles and 
plates can be arranged in long rows 
systematically, and marked in series, 


and the work done consecutively by 


\(merican Journ: 


tated oups of 

dis afl re siire 
plate Hout any 

‘ «al if thre 
te of f{ ‘ hour 
ire es lil Is ho foo 
h to sk of on vorker for both 
ma eounti pro ided vlass 
i. ind culture media are furnished 

ssistants 

Ihre above itement ertamn to 
he questioned, especially by many of 


1¢ directors of municipal milk labora 


In mv perso Inspection. of 
large American cities, the maximum 
iunber of samples tested bv the 
individual orket laboratory 
vis sm ples da vhile t he 
inimum was five samples per day. 
Phese numbers are remarkable 


ontrast vith the imber of sumples 
indled large commercial labora- 
rories i! laboratories established 


at least 


milk indus 


bv the 

nh sample s constitute ad s work 
Re arding the 1 of laboratory 

worker required, the plating of 


itself Is al mechanical process, requir 


me neo training 


Lhe 


special preliminary 


making of dilutions, pouring of 


and the COUT ting ol the plates 
ire operations easily mastered by any 


bright bev or girl with a high school 


education about 


after a traming of 


SIX weeks Such young persons can 


he emploved at salaries ranging from 


SI1Y to wet k. and 


many of 


Public Health 


now so employ 


nis cou 


vorkers. ot course, cannot aqua 
| 
is bactermlogists or as eNDe 
Vithesses But for the simple “plat 
Ins of milk sumples for bacteria thei 
Work Is reliable 


make a studv of the 


No 


\ olume 


one 


of work which is being handled 


in the efherent type of milk testing 
labor itor, referred to. or of its cost, 
without heing satistied that il thre 


present time the testing of milk for 


bysac feria in such laboratories has heen 


pe ted toa degree whic places the 


application ol this method ot control 


easily within the reach, not only o 


every state and municipality, but also 
within the reach of countrys villages 


laboratory is rapidly becoming 


an essential part of everv well org: 


ized milk business 
It is onlv by a survev of the results 
of manv thousands of tests in labor 


tories doing i large volume ol work 


that 


terial testing ol milk he ore Sappare ni 


\ single test, ol 
the real strength of this 
When 


real significance of 


the 


il small series of tests 


fails to show 


method ol milk control one 


contemplates series of tests carried 


weeks, months, and vears, 


the 


through 


drawn from sume sources, it be 


comes obvious even to the casual 
observer that the numbers of bacteria 
as shown by the bacterial count bear 
a very close relation to the care exet 
the milk producer and the 
At the shipping stations 
where “Grade A Milk” is 
being produced for New York Cit) 


and other markets the statistics whiel 


( ised hy 
milk dealer. 


so-called 


ve lhe 
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pasteurizing machine is efficient, and 
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two unsanitary dairies which he 


of the 
visited So I assert that i large 
portion of the time of milk and dairy 
inspectors is wasted in visiting 


they 


prem- 
disco er to he in a 


On the other 


which 


good sanitary condition 


hand, the unsanitarv dairies which 
require then Inspection, and for the 
inspection of which their office is 


created, are not visited as often as 
they should be nor do they receive the 
benefits of dairy inspection which ts 
intended for them because of the inter- 
vention of sanitary dairies, and of the 
waste of time on the part of the in- 
spector in visiting dairies which need 
no inspection 

In addition to this, it is a fact that 
some dairies which appear to be in good 
sanitary condition are actually produc- 
ing very foul and contaminated milk, 


but may be given a clean bill of health 


by the dairy inspector because of 
external appearances \lso, it is true 
that milk of the highest sanitary 


character is frequently heing shipped 
from dairy barns which, perchance, 


the dairy farmer is renting from the 
owner, and which for this reason he 
afford to 
which by prac tising the more impor 


methods the 


cannot renovate, but in 


tant sanitary farmer is 


regularly producing a most sanitary 


article 


condemns because of their unfavorable 


\s result, 
an inspection service so conducted 


be called a’ blindfold 


and an aimless service full of mncon- 


external appearances 


may service, 

sistencies and full of inefficiency. 
The work of the inspector can he 

made intelligent and efficient only by 


The 


the bacterial testing laboratory 


These premises the inspe tor 
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foundation of Inspection svstem 
should he the 


Phe testing of the milk should precede 


any 


laboratory service 


the imspection of the dairy The 
testing of milk samples for bacteria at 
once divides the pro luct into two 
classes, sanitary and unsanitary. The 
source ol supply being known, the 


inspector's attention can at once be 
directed to the 


unsanitary milk is 


places from which 


being shipped 
Through the intelligent tabulation of 
laboratory tests the dairy inspector 
can ascertain, not only the occasional 
irregularities and variations in indi- 
vidual milk supplies, but the general 
character of all milk supplies 

This work should begin on the city 

the 
from bottles and cans 
should be tested for 


When 


numbers are high in the case of pis- 


end of line. Samples of milk 


taken as sold 
on the market 


numbers of bacteria such 
teurized milk the imspection service 
an inspector to examine 
the 


In such cases common defects 


should send 


the operation — of pasteurizing 
plant 
are the use of too low temperature for 
pasteurization, or imperfect cleaning 
of the pasteurizing or bottling 
bottles. In 


chine, or dirty the case 
of high 


spector must be directed to examine 


counts in raw milk, the in- 
into conditions of the raw material as 
it is received from the country 

Next to the examination of the final 
packages for sale on the market, the 
main point of attack should be the 
“receiving tank” or “dump tank” in 
the bottling and pasteurizing station 


in the city. This is the strategic 
point, not only for detecting the gen- 


milk of 


eral character of the mixed 
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in individual dealer, but also the 
point at which sumples can be taken 
from the cans received from all of the 
various dairy districts from which 
this supply is secured. Bacterial tests 
taken at this point will indicate by the 
high counts which of the several sources 
ol supply ure shipping unsanitary 
milk, and which, therefore, require the 
attention of the inspection service 

In like manner, the laboratory serv- 
wwe should invade the country, and 
take samples of milk in the country 
shipping stations from the cans of 
individual producers, and by the 
laboratory reports direct the inspec tion 
service to the location of dairies pro- 
ducing unsanitary milk. 

In short, the laboratory test should 
precede the dairy inspection along the 
line from city to country. In this 
way the laboratory can locate unsani- 
tary milk, and direct the inspection 
service into the channels where such 
service is needed most. This would 
mean not only a great saving in the 
time of the dairy inspector, now largely 
wasted in inspecting sources of sani- 
tary milk, but a great increase in 
eth because the inspection is 
concentrated on the sources of unsan- 
itary milk. 

In place of a territorial distribution 
of inspectors, such as is often provided 
by large municipalities, and a periodic 
inspection of dairies irrespective of the 
character of the milk produced, the 
consolidation of the laboratory service 
with the inspection service transforms 
the inspection force into fiving 
squadron, quickly concentrated if need 
he upon such portions of the municipal 


supply as the laboratory discovers is 


most unsanitary Through such lab 
oratory cooperation the tion 
force can carry out on the 


entire business of the individual dealer, 
covering both the city and country end 
of the business, for the qui k location 
of unsanitary milk. From such raids 
the honest dealer would have nothing 
to fear, but they would constitute a 
most potent influence in controlling 
dealers who are careless or unscrupu- 
lous. 

Such a scheme of codperation be- 
tween the bacterial laboratory service 
and the inspection service means a 
change in form of organization, which 
would centralize the authority of both 
services in one office with a single head. 
Both the laboratory work and the 
inspection work should be directed by 
this single head From such al head 
a comprehensive plan of campaign 
can be formed, both for the laboratory 
tests, and the dairy inspections, for 
the control of the entire municipal 
milk supply with the greatest economy 
and efficiency. 

[ p to date there has been an under- 
current of competition, amounting 
almost to an antagonism, between 
dairy inspection and bacterial testing. 
This “irrepressible conflict” will be 
terminated by the form of codperation 
above suggested The laboratory 
funétion is to examine results, and to 
locate unsanitary milk The in- 
spector’s function is to ascertain the 
causes, and to apply remedies. Each 
has a distinct and a most useful fune- 
tion to perform, which can be = in- 
creased in value more than 100 per 
cent. through intelligent codperation, 


\ idespread bacterial testing of milk 
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STUDIES ON THE CLASSIFICATION OF TILE 
TYPHOID GROLP. 


MINCE the studies of Smith in 
1905 in an attempt to differer 


waite the lactose ermenting oT 


sms bv the use of saccharose and 
4 there have Deel pore posed 
svstems of classification based 
the ability of the organisms to 
se the fermentation of other sub 
es With the use of an increasing 
her of glucosides, sugars, alcohols 
hale hvdes, in addition to the othe 
tests commonly applied, there have 
been described a large number of types, 
hile a still larger number seem poss 
In 1905 MacConkey sugvested 
further division of these two groups, 
established by the use oft saccharose, 
cording to their ability to ferment 
luleite. Later he proposed a further 
subdivision based upon the use of 
dditional sugars and other tests 
In 1911 Jackson, following the lead 
of Nac onkey, separated his zroup 
nto sixteen types 
In 1912 Howe, working with 540 
strains of  lactose-fermenting, non 
liquefying organisms, concluded that 
tilitv, quantity of gas formed and 
: fermentation of mannite, dulcite and 


1 show but little correlation with 


other properties. He confirmed the 

basic clessification introduced — by 

Smith, and claims that dextrose, la 

tose, saccharcse and raffinose consti- 
ite a true “metabolic gradient 


Kligler, working with 80 organisms 


Nat Histor 
elvcel dl « | 
corre] hie ) ed | 
nd the Voge d Pro ler res 

Rowe ( d Da el 

stil thie ounts 

‘ bon dioxide and ven produce 
by the o nisms of the ‘ ‘ 
eliminating the ‘ ol erre 
which have heretofore sé ed th 
accuracy of the determination of these 

During the past three vears we ha 
isolated about 5.000 producing 
organisms from. the supply ‘ 
Baltimore, and subjected them 
examination in various media in 
effort to discover possible some com 
bination of fermentation tests tha 
would furnish a truer biological class 
fication of the membe« of the color 
typhoid group 

In the beginnin e followed tl 


COLON. 


yrrocedure at Standard Nlethods 
| 


of the American Pu 
clation, Ising inctose 
saccharose, with  gelatu 
for two weeks at first 
thirtv davs The result 
in Table I. Of those ors 
fied according the 
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reactions alone as | 


per 
ot 


cent 
those 
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ned 


organisms 


¢ iss] 


ernie 


ite 


communior, 
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The 


aérogenes, 47 per cent. liquefied gelatin; 
of those classified as B. communis, 1 
per cent. liquefied gelatin; ; of those 
classified as B. acidi-lactici, 9 per cent. 


this When the 


cultures incubated for 


liqquetied medium 


gelatin were 
two weeks there were only about one 
with 


tenth as liquefactions 


the 


mans 


organisms isolated from same 


source 
Not 


of the saccharose positiy e dulcite-nega- 


being satisfied to consider all 
tive organisms which liquefied gelatin 
as a variety of B. a@rogenes, we con- 
tinued the use of lactose, saccharose 
dulcite, the 
glycerin and raffinose, and made tests 
for motility, indol and Voges 
Proskauer’s reaction All 


tests were made on 6 to 18 hours cul- 


and with addition of 


and 
motility 
bouillon, and 


tures in beef-infusion 


only definite motility Was ace epted as 


positive, all non-motile organisms be- 


ing examined again after one or more 
The 
were incubated for six weeks, it having 
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